Abstract The rust fungus Masseeëlla capparis is reported for the first time in Australia on Flueggea virosa (Phyllanthaceae). This is the first species of Masseeëlla found in Australia. The rust is described and illustrated from Australian specimens. A discussion on species of Masseeëlla is provided. A reconstructed phylogeny with the Large Subunit region of ribosomal DNA indicated that Masseeëlla has an affinity with the Phakopsoraceae.
Flueggea virosa (Euphorbiaceae sensu lato or Phyllanthaceae) comprises two subspecies; subsp. virosa, which is widespread in the tropics from Africa to south east Asia, and subsp. melanthesoides, which occurs in New Guinea and northern Australia (Wheeler 1992, Barker and van Welzen 2010) . Three specimens of rust fungi on F. virosa subsp. melanthesoides from the Northern Territory and Queensland were identified as Masseeëlla capparis based on morphology, according to the descriptions given by Massee (1892) , Dietel (1895) , Mishra and Nema (1973) and Kumar et al. (1978) . A detailed description of M. capparis based on the Australian specimens follows.
Masseeëlla Mundkur and Thirumalachar (1946: 11) .
Spermogonia, aecia and uredinia not seen. Telia amphigenous, mostly on the upper leaf surface, immersed, solitary or gregarious, extruding a smooth curled column, light to dark reddish brown, up to 2 cm long and 30-300 μm wide, composed of teliospores embedded in a dense hyaline matrix that becomes gelatinous when moist. Teliospores one-celled, rounded to pyriform, slightly angular, often conspicuously truncate at the base, sessile, non-catenulate, 21-37 (x ¼ 29:1 , SD=3.2, n=100)×17-26 (x ¼ 21:3 , SD=1.9, n=100) μm, length/width ratio 1.0-2.3 (x ¼ 1:4 ), golden brown, wall (2-) 3-5.5 μm thick, longitudinally striate, commonly rounded at the apex, with a prominent apical germ pore. Hosts: on Euphorbiaceae: Flueggea spp. and Suregada multiflora (Mishra and Nema 1973, as Gelonium multiflorum) .
Distribution: Australia, India (Cooke 1886 , Massee 1892 , Dietel 1895 , Singh and Singh 1967 , Mishra and Nema 1973 , Kumar et al. 1978 , Pakistan (Khalid et al. 2010) , South Africa (Doidge 1939) , Philippines (Sydow and Petrak 1928 , Arthur & Cummins 1936 , Cummins 1937 and Zambia.
The aecial stage of M. capparis is unknown. Aecia found on leaves of F. virosa in India (Singh and Singh 1967 ) and the Philippines (Cummins 1937 , as M. flueggeae) were not connected with telia of M. capparis. Doidge (1939) reported the uredinial stage of M. capparis (as M. flueggeae) on F. virosa in South Africa as Uredo brideliae (Henn. & A. Evans) Doidge, which is an illegitimate name as it is a nomenclatural homonym of Uredo brideliae Koord. This specimen did not possess telia. Sydow and Petrak (1928) considered the urediniospores and teliospores described in the diagnosis of M. flueggeae belonged to the same fungus as both spore forms occurred together on some of their specimens.
There are six additional species of Masseeëlla that have been described, including M. flueggeae, which is a synonym of M. capparis. The remaining five species are (i) M. breyniae Thirum. on Breynia vitis-idaea (Phyllanthaceae) in India (Thirumalachar 1943a , as Breynia rhamnoides); (ii) M. narasimhanii Thirum. on F. leucopyrus and F. virosa in India (Thirumalachar 1943b , Singh and Singh 1967 , Kalode and Patil 1978 ; (iii) M. ciferrii Ciccar. on Berchemia yemensis (Rhamnaceae) in Ethiopia (Ciccarone 1951) ; (iv) M. putranjivae T.S. Ramakr. on Putranjiva roxburghii (Putranjivaceae) in India (Ramakrishnan 1957 ) and (v) M. terminaliae (Henn.) Patw. on Terminalia chebula (Combretaceae) in India (Patwardhan 1964) .
Spermogonia, aecia, uredinia and telia were described for M. breyniae, M. narasimhanii and M. putranjivae. The connection between spermogonia/aecia and uredinia/telia was demonstrated for M. breyniae through experimental inoculation, which showed this rust was a macrocyclic and autoecious (Thirumalachar 1943a) . The teliospores of species of Masseeëlla are morphologically similar. Arthur & Cummins (1936) reported M. flueggeae from Philippines as having teliospores finely and longitudinally striate as in M. capparis. According to Ciccarone (1951) , M. ciferrii does not differ morphologically from M. capparis and was described as a new species on the basis that the host belonged to a different family (Rhamnaceae). Furthermore M. narasimhanii was described from F. leucopyrus, the same host genus as M. capparis. Whereas M. narasimhanii has teliospores longitudinally striate and with similar size and colour to ones of M. capparis, there is a possibility of synonymy among these Masseeëlla species, which needs molecular phylogenetic analysis and pathogenicity experiments to be verified. The phylogenetic position of Masseeëlla within the Pucciniales is uncertain (Cummins and Hiratsuka 2003) and there is no molecular data available for that genus. To establish the phylogenetic placement of M. capparis, DNA was extracted from one specimen (BRIP 56844) according to the protocol described by Aime (2006) using the UltraClean Plant DNA Isolation Kit (MoBio Laboratories, Solana Beach, CA, USA). The ITS2-LSU region was amplified with Rust2inv (Aime 2006)/LR7 (Vilgalys and Hester 1990) . The novel sequence data was deposited in GenBank (accession number JX136798).
A reconstructed phylogeny of the Pucciniales based on the Large Subunit (LSU) dataset of Minnis et al. (2012) placed Masseeëlla as sister to Phakopsora, within the Phakopsoraceae with strong phylogenetic support (0.98 aRLT, 95 % bootstrap) (Aime 2006) (Fig. 3) . Further analyses 
